TRIGONOMETRIC EQUATION / ( 


HOME WORK -1 
(PROBLEMS BASED ON FUNDAMENTALS) 


(Mathematics) 
Q. Solve for 0: 
1. sin30 — 0 
Ans. 0=— 
3 
Sol. Wehave,sin 30 — 0 


> 30-2nm 
> 9 =<, where n E I 


cos?(50) = 0 


zm 


We have, cos? (50) = 0 

> cos? (50) = cos? (E) 

> (50) = m + (2) 

>0= = (nn + (E)). where n EI 


tang = V3 

TU 
8=nT+ (E) 
We have, tan 0 = V3 
> tan O = tan (=) 

3 
>0= nt + (=), where n €I 
3 

sin20 = sinO 
0—nmrand0 = 2nr t 
We have, sin 20 — sin 0 
> 2sin cos 0 = sin 0 
> sin 0(2cos 0— 1) =0 
> sin 8 = 0 and (2cos 0—1) = 0 


> sin 0 = 0 and cos 0 =- 


> 0—nmand0 = 2nr + 5, where n € | 
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(Mathematics) TRIGONOMETRIC EQUATION 
5. sin(90) = sing 

Ans. 9=(2n+1) Bando = (=) 

Sol. We have, sin (90) = sin 0 


> sin (98) —sin 0 = 0 


=> 2cos (=) sin (= =0 


=> 2cos (50)sin (40) = 0 


> cos (50) = 0 and sin (40) = 0 
> (50) = (2n 1)7 and (40) = nt 
> 0= (2n #1) & and O = (=) 
where n € I 

6. 5sin?0 + 3cos?0 = 4 

Ans. O=nnt (E) 

Sol. We have, 5sin? 0 + 3cos? 0 = 4 
> 2sin? 0 + 3(sin? 0 + cos? 0) = 4 
> 2sin? 0+3 = 4 
> 2sin? 0 = 1 


$ 1 
> sin? 0 $ 


> sin? 0 = ey = sin? (2 
50 —nn- (=), where n EI 


7. tan (0 — 15°) = 3tan (0 + 15°) 
Ans. 0—(4n-& 1)7 
Sol. We have, tan (0 — 15°) = tan (0 + 15°) 


tan (9-15) _ 3 


tan(0415) 1 


tan (0—15°)+tan (0+15°) _ 3+1 


tan (0—15?)-tan (04-15?) ^ 3-1 
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(Mathematics) TRIGONOMETRIC EQUATION / ( 


sin (0415*40-15*) 341 


sin(0415*—0415*) 3-1 
> 2sin (20) = 2 
> sin (20) = 1 
> 8=(4n+1)7,NEl 


8. tan? (0) + cot? (0) = 2 
T 
Ans. 9=nt+ (2) 
Sol. We have, tan? (0) + cot? (0) = 2 
2 LEN 
> tan” (0) + um» 2 
> tan” (0) — 2tan? (6) - 12 0 
> (tan? (0) — 1)? 2 0 
> (tan? (0) — 1) 2 0 


>0=nmm+ (5) nel 


9. cos (0) + cos (20) + cos (38) = 0 
Ans. 0 = (2n & 1) (2) ando =n + (=) 


Sol. We have, (cos (30) + cos (0)) + cos (20) = 0 
> (cos (30) + cos (8)) + cos (20) = 0 
> 2cos (28)cos (8) + cos (20) = 0 
> cos (20)(2cos (8) + 1) = 0 
> cos (20) = 0 and (2cos (0) + 1) = 0 


=> cos (20) = O and cos (0) = -i 


>0= Qn +1) (5) and 0 =nn + (=) 
10. sin (20) + sin (40) + sin (60) = 0 


ans. o= (anto = (2) + (5) 

Sol. We have sin (20) + sin (40) + sin (60) = 0 
sin (60) + sin (20) + sin (40) = 0 
2sin (48), cos (20) + sin (40) = 0 
sin (40)(2cos (20) +1) = 0 


sin (40) = 0 and (2cos (28) + 1) = 0 
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(Mathematics) 


11. 


Ans. 


Sol. 


12. 


Ans.. 


Sol. 


1 
> (40) = nt and cos (20) = = 


20- (=) and (20) = nt + E ) 


e - (7) and 8 = (7) + (5 


> 


TRIGONOMETRIC EQUATION / ( 


) nel 


tan (0) + tan (20) + tan (8). tan (20) = 1 


TORG 


We have tan (0) + tan (20) + tan (0)tan (20) = 1 


> tan (20) + tan (0) = 1 — tan (0)tan (20) 


> 


> 


> 


> 


tan (20)+tan (0) _ 
1-tan (O)tan (20) — 


tan (30) = 1 
tan (30) = tan (2 
(30) = nr + (=) 


o= (5) * (5 E 


tan (0) + tan (20) + tan (30) = tan (0) .tan (20) . tan (30) 


o= (Z) nel 


We have tan (8) + tan (20) + tan (30) 


= tan (8), tan (20), tan (30) 


> 


y 


y 


y 


y 


tan (0) + tan (20) 


—tan (30) + tan (@)tan (20)tan (30) 


tan (q) + tan (20) = —tan (30)(1 — tan (0), tan(20)) 


tan (0)+tan (20) E 
(a (9)-tan c) rds 


tan (30) = —tan (30) 
2tan (30) = 0 
(38) = nr 


> 0 - (Enel 
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(Mathematics) TRIGONOMETRIC EQUATION 


13. 


Ans. 


Sol. 


14. 


Ans. 


Sol. 


15. 


Ans. 


cot?0 4 —— 43-0 
sin 0 


6 = (4n- 22,0 = n (-12)^(-2) 
Given equation is cot? 0 + —À 41320 
> cot? 0 + 3(1 + cosec 0) = 0 

> +3(1 + cosec 0) = 0 

> (cosec 0— 1 + 3)(1 + cosec 0) = 0 
> (cosec 0 + 2)(1 + cosec 0) = 0 


> cosec 8 = —1,—2 
> sin 0 = —1,sin 0 = -i 
TU TU 

> 0 - (4n- 5,0 2 na & (-1)^ (-2);n ei 
2tan0 — cot0 = —1 

= T = = -1 (1 
8 = (nn - 5), e = nī + a, a = tan E) 
Given equation is 2tan 0 — cot 0 = —1 


> 2tan 98 = cot 0— 1 


> 2tan 0 = 2259 
tan 0 


> 2tan* 6+ tan 0-1=0 

> 2tan? 0 + 2tan 0— tan 8-1=0 

> 2tan O0(tan 0 + 1) — (tan 7 1) - 0 

> (2tan 0— 1)(tan 0 4 1) - 0 

> (2tan 0 — 1) = 0, (tan 0+1)=0 

> tan 8=-1, 

> 0 = (nn -7),0 = nt + œa = tan? () 


tan?0 + (1 — /3)tan0 — V3 = 0 


TU TU 
dan 2 =n] 
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(Mathematics) TRIGONOMETRIC EQUATION 
Sol. Given equation is tan? 0 + (1 — V3)tan 0— V3 = 0 
> tan? 0 + tan 0 — /3(tan 0 +1) =0 
> tan O(tan 0 + 1) — /3(tan 0 4 1) - 0 
> (tan 0 — /3)(tan 0 + 1) = 0 
> tan 0 = J3,tan 9 = —1 
>0 - nn ,0 -nr-2,nel 
16. tan@+tan (e + =) + tan (e + =) =3 
Ans. 0 =— +> 
Sol. Given equation is tan 0 + tan (e st =) + tan (e t =) =3 
> tan 0 + tan (E+0) + tan (n- (5-0) = 


> tan 0 + tan (E+0) — tan (E-0)=3 


V3+tan 0 V3-tan 0 


> tan 0 + ——— - ——— =3 
+ 1-V/3tan 8 1+ V3tan 0 
8tan 0 
> tan 0 + — 300 3 
1-3tan* 0 
9tan 0-3tan? 9 — 3 
1-3tan2 0 
3tan 0-tan? O _ 1 
1-3tan2 0 
> tan (30) = 1 


> 30 = nr47 


20-27. =n EI 
3 12 
17. 3tan(0 — 60°) = tan(0 + 60°) 


Ans. no solution. 


Sol. Given equation is 3tan (6 — 60°) = tan (0 + 60°) 


_ tan (0+60°) 


TaS tan (0—60*) 


tan (6+60°) _ 
tan (0-60°) — 


tan (0460*) 3 


tan (8-60%) 1 
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tan (8+60°)+tan (9-60%) _ 3+1 
tan (0+60°)—tan (860%) 3-1 


sin (9+60+0-60%) _ 
sin (0460”-0460”) — 


sin (20) _ 
sin (120%) — 


> sin (20) = 2sin (120°) 
> sin (26) =2x S = V3 


Itis not possible. 
Hence, the equation has no solution. 


18. tan0 + tan20 + tan30 = 0 


Ans. O80=nTt+a,a=tan ? (=) 


Sol. Given equation is tan 0 + tan 20 + tan 30 = 0 


> tan 0+ tan 20 tan (20 40) — 0 
tan (20)+tan (0) _ 


> tan 0 + tan 20+ 1-tan (20)tan (8) — 


1 
> (tan @ + tan 20) (1 a 5 s) =) 


> (tan 0 + tan 20) = 0, (1 + 1-tan VUE ican Gen AA 


when (tan 0 + tan 20) = 0 


2tan 0 
1—tan? 0 


=0 


=> tan 0+ 
> tan o(1+)=0 
> tan 0-0 (14 ———)-0 


> tan 8=0,=-1 


> tan 8 = 0,1 — tan? 0 = -2 
> tan 9=0,tan? 0 = 3 


> 9=n1,0=n1 +3, NE 
1 
when (1 1-tan (20)tan 2) xL 


1 
1-tan Otan 20 


> 1 — tan tan 20 = —1 
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> tan tan 20 = 2 


> tan (2) =2 


1-tan? 0 


> tan 20 = 1 — tan? 0 


1 a fa 
> tan? 0 = =- = tan? a,a=tan* (=) 
2 V2 


>0=nt+ane€el 
19, cos20 cos40 = > 


Sol. Given equation is 
=> cos 20cos 48 => 
> 2cos (48)cos (20) = 1 
> cos (60) + cos (20) = 1 
> cos (60) = 1 — cos (20) 
20.  cot0 — tan0 = cos0 — sing 
Ans. 6=nrT u^ 


Sol. Given equation is cot 0 — tan 0 — cos 0 — sin 0 


(cos @-#sin 0) 
sin Ocos 0 


> (cos 6 — sin 0) ( -1)=0 

> (cos 0 — sin 0) = 0, (cos 0 + sin 0) = sin Ocos 0 
> tan 0 = 1,(cos 0 + sin 0) = sin qcos 0 

when tan 0 = 1 


> Onn 


when (cos 0 + sin 0) = sin Ocos 0 
No real value of 0 satisfies the given equation. 


21. (1-—tan@)(1 + sin20) = 1 + tan6 


Ans. 0—-nn—-2,0-nnnel 


Sol. Given equation is (1 — tan 0)(1 + sin 20) = 1 + tan 0 


> (cos 0 — sin 0)(cos 0 + sin 0)? = (cos 0 + sin 0) 
> (cos 0 + sin 0)(cos 20— 1) = 0 
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22. 


Ans. 


Sol. 


23. 


Ans. 


Sol. 


24. 


Ans. 


Sol. 


> tan (0) = —1, sin? 0 = 0 

> tan (0) = —1,sin (0) = 0 
>0=m-7,0=nmn€l 
2sin?0 + sin?20 = 2 
9=(2n+1)7,0=n +2 
Given equation is 2sin? 0 + sin? 20 = 2 
> 2sin? 0 + 4sin? 0cos? 0 = 2 
> sin? 0 + 2sin? 0cos? O = 1 
> 2sin? 0cos? 0 = 1 — sin? 0 
> 0cos? 0 = cos? 0 

> (2sin? 0 — 1)cos? 0 = 0 

> (2sin? 0—1) = 0,cos? 0 = 0 


a 1 
> sin? 0 = 5, cos 0/20 


>0=(2n+1)5,0=nn+7,neEl 
sin3a = 4sin0 sin(0 + a) sin(@ — a), a + nm,n E Z 


8 =ntTt+ 


wla 


Given equation is sin (3a) = 4sin Osin (0 + a)sin (0 + a) 
> sin (3a) = 4sin O(sin? 0 — sin? a) 
> 3sin a — 4sin? a = 4sin a(sin? 0 — sin? a) 


Itis possible only when sin? 0 = - 


> sin? 8 = ES 


2nel 


2 


Asin® sin20 sin40 = sin30 


8=nT,0=nT+ 


wla 


Given equation is 4sin Osin 20sin 40 = sin 30 
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Sol. 


26. 


Ans. 


Sol. 


> Asin Osin (30 — 0)sin (30 + 0) = sin 30 

> 4sin O[sin? (30) — sin? (0)] = sin 30 

> 4sin O[sin? (30) — sin? (0)] = 3sin 0 — 4sin? 0 
> sin O[4sin? (30) — 4sin? (0) + 4sin? 6 — 3] = 0 
> sin 0|4sin? (30) — 3] = 0 

> sin 0 = 0, [4sin? (30) — 3] 2 0 

> sin 0 = 0, sin? (30) == 

8 = nr, 8 -nril,nel 


PRINCIPAL VALUE 


Find the principal value of 


sin(0) — => 


(Es) 265 


We have sin (8) + cos (8) = 1 


=> V2 (sin (0) +003 @) - 1 
> (sin D eu (e) Em 
V2 V2 V2 
> sin (e t4) = 
TT Ai 


> sin (048) = (sin (3) 
> («e (mc) 


> 0= (m+n (2) - 2) n e1 


4 
info) = 5 

sin(0) = T 

ik 

4 

We have V3sin (0) + cos (0) = 2 


V3 1 
> 7 sin 0 +>3C0s 0-21 
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(Mathematics) TRIGONOMETRIC EQUATION 


27. 


Ans. 


Sol. 


28. 


Ans. 


Sol. 


> sin (9+%) =1 


> sin (e + =) = sin (E) 
> (e $ 2) = + (—1)" © 
> 6 =nn+(-1)"(5)-= 


tan(0) = —V3 


TU 


3 
We have 


sin (20) + cos (20) + sin (6) +cos(8)+1=0 
> (sin (0) + cos (8)) + (1 + sin (20)) + cos (20) = 0 
=> (sin (0) + cos (0)) + (sin (0) + cos (0)? 
+(cos? 0 — sin? 0) =0. 
=> (sin (0) + cos (0)) + (sin (0) + cos (0))? 
+(cos 0 + sin 0)(cos 0 — sin 0) = 0 
=> (sin (6) + cos (8)) 
=> (1 + (sin (0) + cos (8)) + (cos 8 — sin 0)) = 0 
(sin (0) + cos (8))(1 + 2cos 09) = 0 
(sin (0) + cos (8)) = 0 and (1 + 2cos 0) = 0 


y y 


(2-0) =n) = 0 and cos 0=-> 


TU 2T 
> 0-nr-; and @ = 200 + (77),n 1 


tang = —1 


TU 


4 


We have sin? 0+ sin Bcos 8+ cos? O = 1 


(sin? 6+ cos? 0) + sin 0cos 0 = 1 

(sin 0 + cos 8)(1 — sin @cos 0) + sin 0cos 0— 1 

> (sin 0 + cos 8)(1 — sin Ocos 0) = (1 — sin @cos 0) 
=>  (sin0+cos 0 — 1)(1— sin 0cos 0) = 0 

> (sin 0 + cos 8— 1) = O and (1 — sin 0cos 0) = 0 


> 
> 


> (sin 0 + cos 0) = 1 and sin (20) = : 
> (sin (e + ») = sin (5) 
T 
and sin (20) = sin (z) 
> @=nn+(-1)" (5) 2 E 


and 0 = nr + (—1)" E) where n € | 
2 6) }’ 
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29. cos0 = > 


TU 
Ans. - 
3 


Sol. Given equation is 


sin 0 + V3cos 0 = V2 


3 
> gm Hot 009 8 = 


Nha 


30. cos0 = ae 
2 


Ans. — 


Sol. = sin (e +5) = 7 


> (o +5) = + (—1)^ (=) 
= o =nn + (-1)"(=)-=,nel 


31. tang = —V3 


TU 
Ans. —- 
3 


Sol. Do yourself. 
32.  sec0 = V2. 

Ans. : 
Sol. Do yourself. 


SOLUTIONS IN CASE IF TWO EQUATIONS ARE GIVEN: 
1 


33.  Ifsin(0) — = and cos(0) = — > then find the general values of 0 


3Tt 
Ans. (2nn + =) 
Sol. Do yourself. 
34. If sin(0) = 5 and tan(0) = —1, then find the general values of 0 


3T 
Ans. (2nn + =) 
Sol. Do yourself. 


35. If cos = E and tang = —1, then find the general value of 0 


Ans. 2nm-c a 
Sol. Do yourself. 


36. Find the most general value of 0 which satisfy the equations sing = > and tang = = 
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(Mathematics) TRIGONOMETRIC EQUATION 


Ans. 


Sol. 


Sol. 


38. 


Ans. 


Sol. 


2nr + ; 
Do yourself. 
DIFFERENT TYPES IF TRIGNOMETRIC EQUATION 
TYPE-1 


Solve for x : 
5 cos 2x + 2 cos? (=) +1=0 
2 
2nm + = 
3 
Given eguation is 
cos 0 + V3sin 0 = 2cos 20 
3. 
> 5 cos 0 t sin 0 = cos 20 
T 
> cos (e =] = cos 20 


T 

- (6 - 3) = 2nn + 20 

Taking positive one, we get 
T 

9 = —(2nn+ 3) 


Taking negative one, we get, 


o- 7 en 
> = — E- 
3 D 


4sin* x + cos*x = 1 


Shen 2 
nt,x = nt qa, a = sin™t (E 


Given equation is 

V3(cos 0 — V3sin 0) = 4sin 20 - cos 30 
=  V3cos 0 — 3sin 0 = 2(sin 50 — sin 0) 
= v3cos 0 — sin 0 = 2(sin 50) 


V3 1 

=> — cos 0— —sin 0 = (sin 50) 
2 Z 
LH TU — LH 

> sin (3-8) = sin 50 


> 50=nn+(-1)" E- e) 


when n is even 
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39. 


Ans. 


Sol. 


40. 


Ans. 


Sol. 


41. 


Ans. 


Sol. 


42. 


TU 
50 = 2kn + (5-0) 
TU 
> 68 = 2kn + 4 


kr T 
+T—,kE€l 


ET 


when n is odd 


a 


50 = (2k + 1)n - (¿-0) 


Ww 


TU 
> 40=(2k+1)n-3 


TU TU 


4 cos? x sin x — 2 sin? x = 2sinx 


nt, x = (4n + 1)- 
We have sin (0) = -i 


> 0—-—- 
6 


Hence, the principal value of 0 is (- 2) 


sin 3x + cos 2x = 1 


nt,x = nt+(—1)"a,a = sin! (=) 


We have sin (8) = = 
9 T3T 
=> = 
4,4 


Hence the principal value of 0 is A 


2cos2x + v2sinx = 2 


n,n = nt + (—1)" (2 
We have tan (0) = —V3 

ay T 
= Bee 


Hence, the principal value of 0 is — = 


E s 
1 + sin? x + cos?x = ¿Sin 2x 
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(Mathematics) 
eq E Pa 
Ans. nn (—1) ( =) ^ 
Sol. Given, tan 0— —1 
9 3m Tm 
=> — AA 
4’ 4 
Hence, the principal value of 0 is — 7 
43. sin°x + cosí x = — 
16 
Ans. =+! 
3 6 
Sol. Given, cos Ô =- 
B T T 
>b=== 
3.3 
Hence, the principal value of 0 is > 
44. sin? x+ cos? x= Z cos? 2x 
Ans. =+% a= sin“! ( ES 
2 2 4 
Sol. Given, cos 0 = => 
9 2m 2m 
> == ==, Ei 
3 3 
Hence, the principal value of 0 is < 
45.  2sin? x+ 2 = cos? 3x 
Ans. (4n—1)5, 
Sol Given, tan 0 = —V3 
9 2 Tt 
> = — = — 
3 3 
Hence, the principal value of 0 is — = 
46.  cos4x = cos” 3x 
Ans. nt 
Sol. Given, sec 8 = V2. 


1 

=> cos 8 = — 
J2 

9 T T 
> = = —— 
4’ 4 
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Hence, the principal value of 0 is n 


47.  cos2x = 6tan?x — 2 cos? x 


TU 
Ans. nic = 


Sol. Now sin (0) = = 


TIT 

> o= a 

and cos (0) = E- 
3T 

> De 


3 
Thus, the common value of 0 is s 


Hence, the general values of 0 is 


(m7) 
nit 4 


TYPE-2 
Q. Solve for x: 
48.  (2sin x— cos xX)(1 + cos x) = sin? x 
Ans. x = 2ntt+7,x=nt+(-1)"2,neEZ 


Sol. We have sin (0) = = 


“2 
9 TIT 
= = 
4,4 
Also, tan 0 = —1 
9 3171 
= = 
4,4 


Thus, the common value of 0 is = 
Hence, the general values of 0 is (2nn + =), where n € I. 


49. 2sin* x+sin x—1=0where0 <x < 21 


T ST 3T 


Ans. -,—,— 
6 6 2 


| "S 
Sol. Given, cos 0 = 4 


9 T/T 
=> = 
4,4 
and tan 0 = —1 
B 3171 
44 


Hence, the general solution is 


7T 
9 —2nrt--,nel 
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50. Ssin? x+7sinx-6=0where0<x< 2n 
Ans. sin”? (E) ,T—sin ! (E) 


Sol. Given, sin 0 = > 


9 TZT 
> 8 = —. 
3,3 
dtan 0 =— 
and tan 0 = NG 
9 TAAT 
> 4— i 
3,3 


Hence, the general solution is 
T 
0 —2nmr-c 3 nel 


: Hd 
51.  sin?x—cosx- " where 0 € x € 2r 


5Tt 


Ans. — 
3 


wla 


, 


Sol. We have, (1 + tan A)(1 + tab B) = 2 


> 1+tan A + tan B+ tan A- tan B= 2 
> tan A+ tan B = 1-— tan A tan B 
( tan A + tan B )- 


1 —tan A-tan B 
> tan(A+B)=1 


> tan (A+ B) = tan E) 


T 
=> (A+B) =n + (7), wheren € | 


52. tan*x—2tanx—3=0 
Ans. nt— =k = nT + a, a = tan (3) 
Sol. Given, tan (A — B) = 1 


51 


> (A-B)= a 


Aela 


Also, sec (A + B) = = 


V3 
> cos (A + B) =-7 


Tm: 11m 
6,6 


=> (A+B)= 
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(Mathematics) TRIGONOMETRIC EQUATION 


Here, we observe that A — Bis positive 


So, A > B 
> A+B>A-B 
Aan (ypa 
TX tx 
bem pe 
Sa = 
On solving, we get, 
das IN tee 
Rr) 2 
| 19m Ia 
24 24 


General values of tan tan (A — B) = 1 
is (A— B) =m+7,n€l 
2 


General values of sec (A + B) = 3 


is (A+B) =2n1 +2, nel 


On solving (i) and (ii), we get 


TU TU 
A= (2n+m)> +57 
T bm 


53. 2cos2x-—vV3sinx+1=0 
qan (T 
Ans. nnt (—1) (5) 


Sol. We have sin (ncos 0) = cos (nsin 0) 
=> sin (mcos 0) = sin (= — nsin 9) 
2 
> (mcos 0) = E- Ttsin 9) 
2 
1 
=> cos 0 = (5-sin a) 


> cos ð + sin O = 


1 1. 1 
> — cos 0 + — sin 0 = — 


v2 V2 2/2 


=> cos (o7 25 


NIe 


Similarly, we can prove that,cos (e = =) =e 
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TYPE-3 


Q. Solve for x: 
54. sinx + sin 3x + sin 5x = 00 <x € 7 


Ans. 0, 


wla 


Sol. We have tan (mcos 0) = cot (nsin 0) 
Tt . 
> tan (mcos 0) = tan (5 — msin 9) 
TE . 
> (mcos 0) = Co nsin 9) 
=> cos (0) + sin (0) = : 


1 1 1 

=> — cos (0) + —sin (0) = — 

m (8) va (8) EC 
> cos C UR 
2/2 
55. COSX — cos2x = sin3x 


T T 
Ans. nt +7, 2nt — > 


Sol. Given, sin A = sin B 
and cos A = cos B 
Dividing (i) and (ii), we get, 
sin A a sin B 
cos A cos B 
> tan A= tan B 


> A=nT+B,wheren € l 
56. sin7x + sin4x + sinx = 0,0 < x < T 
Ans. 0, 
Sol. Given equations are 
3sin? A + 2sin? B = 1 


and 3sin 2A — 2sin 2B = 0 
From (ii), we get, 


3sin 2A = 2sin 2B 
sin 2A B sin 2B 


> 
2 3 
sin 2B 3 
=> = — 
sin 2A 2 


From (i), we get 
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5 sin? A) + (2sin? B) = 1 
> = (1 cos 2A) + (1 — cos 2B) = 1 


pe 2A 2B = 
> + = 
COS COS 


sin 2B AE TE sin 2B 
sin 2A = n ~ sin 2A 


> 
= sin 2Bcos 2A + sin 2Acos 2B = sin 2B 
> sin (2A + 2B) = sin 2B 

> sin (2A + 2B) = sin (n — 2B) 
> 

=> 

> 


(2A + 2) = (T = 2B) 
(2A + 4B) 2m 


TU 


57. cos 3x + cos 2x = sin (=) + sin (=) ,0<x< 211 


Ans. LO E 2o FX 25 RÀ 2 E n Fu 15 


Sol. Given,x+y= zand tan x+tan y = 1 


> tan (x + y) = tan (2) 


tan x + tan y 


1—tan x-tany — 
1—tan x tan y- 1 
tan x tan y=0 
tan x = 0&tany = 0 
x=nnt=y 


UUU 


Thus, no values of x and y satisfy the given equations. Therefore, the given equations have no 
solutions. 
58. sin X + sin 2x + sin 3x = cos x + cos 2x + cos 3x, —1 €x € 21 


Sol. Given, sin x + sin y = 1 
and cos 2x — cos 2y = 1 
From (ii), we get, cos 2x — cos 2y = 1 


2 1-2sin? x— 1 + sin? y = 1 
1 
> sin? x -sin! y ==> 
3 
> y = nT + (—1)”sin™t (=), 


where n € I 


> sin oils aa 
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Adding (i) and (iii), we get, 
2sin x = 1 
sin x- 5 
1 
4 
1 
> x=nt+ (-1)Psin? (z).n € I, 


> sinx= 


Subtracting (i) and (iii), we get 


2si 2 
sin y=5 
> siny-- 
sin y =7 
3 
> y=nt+(-1)P sin? (=). el 


59. cos2x + cos4x = 2 cos x 


2nT 


Ans. +3, x=(2n+ 17 


EX 
Sol.  Given,sin x — 2sin y 
| | 2T 
> sin x = 2sin (E-x) 
V3 M 
5 sinx=2 my “03 a sin X 


sin x= V3cos X- sin x 


V3cos x= 0 
cosx=0 


TU 
x= (2n+ 1) 


U Uu 


when x — (2n * 1) 2: then y = nt — - Hence, the solutions are 


TU 

x= Qn* 1; 
E T nel 
y=nt 6 


60. sin 2x + cos 2x + sinx + cosx+1=0 
Ans. an= FX = 2nm + — 


Sol. Given,x+y= and cos X + cos y= - 


3 
Now cos x + cos YES 
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61. 
Sol. 


62. 


Ans. 


Sol. 


2T )=5 
E 


5 cos X + COS (E-x 


=> cos X—=CO0S X+—sinx== 
2 2 2 


1 NEN 3 
> = — == 
5C0S X ze 7 


> cos x + V3sin x= 3 


Itis not possible, since the maximum value of LHS is 2. 
So, the given system of equations has no solutions. 


tan x + tan 2x + tan 3x = 0 


Given equations are 


rsin 0 = 3 
and r= 4(1+sin 0) 
Eliminating (i) and (ii), we get 
4(1 + sin 0)sin 0 = 3 
4sin? 0 + 4sin 8-3 =0 
Asin? 0 + 6sin 0 — 2sin 0 — 3 = 0 
2sin 0(2sin 8+ 3) —1(2sin 0 +3) = 0 
(2sin 0 + 3)(2sin 8-1) =0 

31 


U UUL 


tan 3x + tanx = 2 tan 2x 
nT 

E Xx = NT 

Given equations are 


sin x+sin y =1 

and cos 2x— cos 2y = 1 

Now, cos 2x — cos 2y = 1 

> 1—2sin' x— 1 +2sin? y = 1 
> —2sin? x— 1 + 2sin* y = 0 
> 2(sin? x — sin? y) = —1 


1 
> (sin x t sin y)(sin x — sin y) = -5 


1 
> (sin x — sin y) ==> 


On solving, we get 
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sin x = 0,sin y = 1 


T 
> x=nmy=(4n+1)5 n€ l 


Hence, the solutions are 


X= nT 
T 
CUP T 


63.  (1—tanx)(1- sin2x) = (1 + tanx) 


T 
Ans. nm1,x = n1— " 


Sol. Given curves are y = cos x and y = sin 2x 
Thus, sin 2x = cos x 


> 2sin xcos X = cos X 
> (sin x— 1)cos x=0 
> (2sin x—1)=0,cos x=0 
1 
> sit XS Kos aU 
T 51 m 3m 
> LS a ES 
6 6 2 2 
_v3 _y3 
then y — 7, 50 


Hence, the solutions are 


(2) 2) 6-942) 


64. sin x — 3sin2x + sin3x = cosx 3cos2x + cos 3x 
nit TU 


Ans. > + " 


Sol. Given equation is 


= cos X + COS y +cos (xty) ==> 


=> 2(cos x + cos y) + 2cos (x+y)+2=1 
x+y X—y 2 x+y _ 
=> 4cos ( 2 ) cos (=>) + 4cos (E) =1 


2 =") X—y (>) _ 
> 4cos == + 4cos ( ) cos 2 41120 


For real x and y, 
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— cos? (ES) 
> cos? (=>) ml 


> (—) =0 


> x=y 


The given equation 


X + X— X + 
4cos? (E) + 4cos E) cos ( 5 >) +1=0 


reduces to 4cos? (x) + cos (x) +1=0 
> (2cos (x) + 1)* =0 


> cos (x) = 73 
<= 3 = y 
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